Skyn k9 


Ear: outer ear, inner ear, middle ear 
Autitory nerve 


Outer ear: 

Sounds are first collected from the environment by the pinna (plural 
pinnae), the curly structure on the side of the head that we typically call 
an ear. Only mammals have pinnae. 

Sound waves are funneled by the pinna into and through the ear canal, 
which extends about 25 millimeters (mm) into the head. The main 
purpose of the canal is to protect the structure at its end, the tympanic 
membrane (eardrum), from damage. 

The tympanic membrane is a thin sheet of skin that moves in and out in 
response to the pressure changes of sound waves. 

Together, the pinna and ear canal make up a division of the auditory 
system called the outer ear 


Middle ear: The tympanic membrane is the border between the outer ear 
and the middle ear, which consists of three tiny bones: Hamar, Stedji, 
Ístað. Ossicles: the smallest bones in the body. 

starts at tympanic membrane and reaches the oval window 

The tympanic membrane, which moves the malleus, is about 18 times as 
large as the oval window 

The middle ear has two muscles: the tensor tympani (attached to the 
malleus) and the stapedius (attached to the stapes) 


Inner ear: It is here that the minute changes in sound pressure available in 
the environment are translated into neural signals that inform the listener 
about the world. 

The three canals of the cochlea are separated by two membranes: 
Reissner’s membrane between the vestibular canal and the middle 
canal, and the basilar membrane between the middle canal and the 
tympanic canal (basal is not typically a membrane) 


involved in hearing 
- Round window 
- Kudungur: The cochlea (kudéungur) is filled with watery fluids in 
three parallel canals (Figure 9.9): the tympanic canal (or scala 
tympani), the vestibular canal (or scala vestibuli), and the middle 
canal (or scala media). 
- Inni kuéunginum er líffæri cortis 
Movements of the cochlear partition are translated into neural signals by 
structures in the organ of Corti: organ of Corti A structure on the basilar 
membrane of the cochlea that is composed of hair cells and dendrites of 
auditory nerve fibers. 
Liffeeri cortis er first auditory receptor structure 


Consist of: 
- Hair cells (innri og ytri) Linnri og 3 ytri. Peer breyta sound pressure Í 
neural firing 
- Dendrites 


place code: Tuning of different parts of the cochlea to different 
frequencies, in which information about the particular frequency of an 
incoming sound wave is coded by the place along the cochlear partition 
that has the greatest mechanical displacement. (ákveðin staður codear 
fyrir td 20.000hz á meðan að annar staður codear fyrir td 20hz) 


Here’s a brief summary of the whole process: An air pressure wave is 
funneled by the pinna through the ear canal to the tympanic membrane, 
which vibrates back and forth in time with the sound wave. The tympanic 
membrane vibrates the malleus, which vibrates the incus, which vibrates 
the stapes, which pushes and pulls on the oval window. The movement of 
the oval window causes pressure bulges to move down the length of the 
vestibular canal, and these bulges in the vestibular canal displace the 
middle canal up and down. This up-and-down motion forces the tectorial 
membrane to shear across the organ of Corti, moving the stereocilia atop 
hair cells back and forth. The pivoting of the stereocilia initiates rapid 
depolarization (followed by equally fast hyperpolarization) that results in 
spurts of neurotransmitter released into synapses between the hair cells 
and dendrites of auditory nerve fibers. These neurotransmitters initiate 
action potentials in the auditory nerve fibers that are carried to the brain. 
And that’s all there is to it! 


two-tone suppression: A decrease in the firing rate of one auditory 
nerve fiber due to one tone, when a second tone is presented at the same 
time. 


rate saturation: The point at which a nerve fiber is firing as rapidly as 
possible and further stimulation is incapable of increasing the firing rate. 


temporal code: Tuning of different parts of the cochlea to different 
frequencies, in which information about the particular frequency of an 
incoming sound wave is coded by the timing of neural firing as it relates 
to the period of the sound. 


volley principle: The idea that multiple neurons can provide a temporal 
code for frequency if each neuron fires at a distinct point in the period of a 
sound wave but does not fire on every period. 


cranial nerve VIII is known not only as the auditory nerve, but also as 
the vestibulocochlear nerve. 


tonotopic organization: An arrangement in which neurons that respond 
to different frequencies are organized anatomically in order of frequency. 


frequency range of human hearing (20-20,000 Hz). Note that the best 
(lowest) absolute thresholds for human hearing are between 2000 and 
6000 Hz. 
- The 20- to 20,000-Hz frequency range for human hearing really 
applies only to young people. 


Masking: Using a second sound, frequently noise, to make the detection 
of another sound more difficult. 


the term hearing really refers to using spectral and temporal differences 
between sounds in order to learn something about events going on in the 
environment. 


Primary auditory cortex is often referred to as Al 
What Is Sound? Sounds are created when objects vibrate. 


the difference between the highest pressure and the lowest pressure of 
the wave—is called the amplitude or intensity 


1 cycle per second equals 1 Hz 
the more intense a sound wave is, the louder it will sound. 


Frequency is associated with pitch: low-frequency sounds correspond to 
low pitches and high-frequency sounds correspond to high pitches 


In general, larger animals are better at hearing low frequencies, and 
smaller animals are better at using high frequencies 


loudness The psychological aspect of sound related to perceived 
intensity (amplitude). 


pitch The psychological aspect of sound related mainly to the 
fundamental frequency. 


decibel (dB) A unit of measure for the physical intensity of sound. 
Decibels define the difference between two sounds as the ratio between 
two sound pressures. Each 10:1 sound pressure ratio equals 20 dB, anda 
100:1 ratio equals 40 dB. 

Jafnan: dB = 20 log(p/p0) 

An important thing to remember about logarithmic scales such as decibels 
is that relatively small decibel changes can correspond to large physical 
changes. 


a sine wave, is often called a pure tone 


Many common sounds have harmonic spectra 


The first harmonic, called the fundamental frequency, is the lowest- 
frequency component of the sound. 


conductive hearing loss: Hearing loss caused by problems with the 
bones of the middle ear. 


Otosclerosis: Abnormal growth of the middle-ear bones that causes 
hearing loss. 


sensorineural hearing loss: Hearing loss due to defects in the cochlea 
or auditory nerve- most serious 


Disorders such as diabetes as well as bacterial and viral infections can 
cause hearing loss 


Sensorineural loss is caused in two general ways: metabolic and sensory 


Hearing loss is caused by damage to the bones of the middle ear, to the 
hair cells in the cochlea, or to the neurons in the auditory nerve. 


